The Foundation of Clinical Chemistry in the United States
In this century of astounding scientific progress and brilliant research, recognition must be given to the patient labors of the early pioneers of science, many of whom laid the foundation for the discoveries that have proved to be of inestimable value to the welfare of mankind. The history of our past, whether in science or art, is always worthy of study and contemplation
(1). hence, there will be no overlap with the historical items in that account. Just where the story of the development of clinical chemistry in the US begins is nebulous and somewhat puzzling.
However, the story might start by paying homage to the great scientific institutions in Germany during the 19th century, where most of our pioneers in the fields of chemistry and medicine received their training. In Browne's review of chemistry in America from 1876 to 1926 (2), he stated: "In reviewing American contributions to physiological chemistry, the part that Germany has played in educating American scientists stands out strongly.
It is a question whether we, in the United States, are not really living in the reflected glory of another country which has been exported hither."
In particular, the contributions of two outstanding European scientists should be recognized, Liebig of Germany and Bang of Norway, for their influence in establishing clinical chemistry as a discipline. Fig. 1, left) , upon his return to his native Philadelphia, joined the faculty of the Medical School of the University of Pennsylvania and became the first professor of chemistry in America Rush's Syllabus of Chemistiy was the first textbook written by an American and published in our country (1770) (5).
For establishing the scientific approach to medicine in the US, credit must be given to the pioneeringinfluence of William H. Welch (Fig. 1, right) -1932) Professor of Pathology at the University of Chicago (not the novelist) (Fig. 3) (Fig. 4) , was an important early contributor to the field of clinical chemistry.
He devised and greatly improved a number of methods for the study of body fluids, induding uric acid, creatine, and creatinine, total sulfur, and sugar. His name became well known as the originator of Benedict's solution (12), a reagent used to test for the presence of glucose in urine. It is said that Benedict was best known for his ability as a critic (13) .
The two giants in the field of clinical chemistry in the US during the second and third decades of this century were Otto Folin (1867-1934) and Donald D. Van Slyke (1883-1971) (Fig. 4) . Before 1920, comparatively few data were available pertaining to changes in the composition of body fluids during the course of various diseases. This was due mainly to the lack of appropriate methods then available. Most of the analytical methods required relatively large amounts of the fluids. In the score of years that followed, analytical methods were developed that required only 1 or 2 mL of body fluids. This led to a profusion of publications on serum electrolytes during health and disease, the colligative propertiesof body fluids, conductivity, blood volume, acid-base equilibrium, etc.
One of the first books on methodology for clinical chemistry was publishedby VictorC. Myers (1883 Myers ( -1948 (Fig.  4) (21) , that contained procedures in clinical chemistry. Robert P. MacFate was another pioneer in the development of modern clinical chemistry. An historian in clinical science cannot help but be amazed at the explosive burst of scientific activity in the field of clinical chemistry that emanated from clinical laboratories at the middle of this century. The historian will be especially impressed with the progress of clinical chemistry as evidenced by the astonishing increase in the number of medical publications involving chemistry. By 1949, the field of clinical chemistry had begun to exert a dominant role in laboratory medicine. However, let it be noted that clinical chemistry's place in the field of medicine was not truly established until accurate, useful quantitative analyses of the body fluids, tissues, and excreta became available. It was not uncommon practice for physicians in the first half of this century to obtain a sample of blood from a patient, divide it into two parts, send the blood to two different laboratories, Later, a condensed version was made more widely available (31) .
Mid-TwentiethCentury Developments
Two 3-h laboratory sessions were held. [4] [5] [6] [7] 1993 ), was on Advances in the Laboratory Diagnosis of Cancer. 
